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Craton Amazoénico: Mais de 1.200.000 km2 de rochas vulcanicas paleoproterozoicas muito
bem preservadas, com caldeiras, vulcdes e domos de riolitos
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Basement of the volcanic sequence, mainly syn-collisional Parauari granites

Pre-caldera outflow volcanic rocks, including intermediate-composition rocks of the Bom
Jardim Formation and caldera-related acid-composition volcanic rocks and tuff deposits of the
Salustiano and Aruri Formations

Intra-caldera deposits
) Post-caldera ring volcanic composite volcanoes and possible domes
E Resurgent volcanic dome
Late to post-collisional epizonal Parauari granites
5 Rhyolitic to rhyodacitic porphyry stocks
Faults

31/08/2020



31/08/2020

%

e
P Fan0sS
:’,‘nﬁ?\f‘g 350
K P F
A
s

7. Pyroclastic density current Eé“:} :g Mass flow (VDA ?)

U

m Conduit breccias = Fluviatil/Alluvial reworked

Roverato et al. (2017).




m Ignimbrites

:| Caldera-fill sediments
- E Pre-caldera volcanic material
- Caldera collapse breccias
Landslide breccia deposits
Debris flow and fluvial deposits
El Shallow water and sediments

Lava flows
Background rocks
Plutonism/Magmatism
Fissural fountaining

Fissural rheo-ignimbrites and flows

Fig.17.
shown 2 section of a caldera and 2 post-cakdera ig

L Amaznin azon.

sporadic intra-cakdera dames and volkanic certers as akso shown

cldera Lakes In the hackground 2
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@lderas. Reworked depressions, which often
the emissian af Liva flows and/ar high fgnimbries.
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that occur throughout all successions represent periods of seam and river rewarking.
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Rovevato et al. (20
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MINERALIZACOES MAGMATICAS-HIDROTERMAIS NO EVENTO UA
(ca2.0-1.87 Ga) sensu lato

MAIN TECTONIC PROVINCES

Undifferentiated Phanerozoic
sedimentary basins

Andes orogenic belt
(Phanerozoic)

Sunsas (1.33-0.99 Ga)

K'Mudku (1.33-1.10 Ga)
Rondénia-Juruena (1.76-1.47 Ga)
Rio Negro (1.86-1.52 Ga)
Tapajoés—-Parima (2.10-1.87 Ga)

A
/

Transamazonic (2.25-2.00 Ga)

Amazonian Craton

Central Amazon (>2.5 Ga,
1.88-1.70 Ga magmatism)

Carajas (A) and Imataca (B)
(3.10-2.53 Ga)

A

U Brazil

BORCNRRNC]

1.87 Ga Au

(rhyolites and dacites)
1.88 Ga epithe ! adulari: icite) (thyolites and dacites)

1,88 Ga (?) Au high-sulfidation (?) (quartz-kaolinite-diapore) mineralization and associated Pb and As anomaly (rhyolites)

1,88 Ga sericitic, argillc and advanced argillic (?) epithermal hydrothermal alteration with Au (rhyolites, andesites, dacites and porphyries)
1,88 Ga Au-(Cu) porphyry mineralization of Palito Mine (quartz diorites, fich
1.88 Ga Cu-Mo-(Au) porphyry (thyolitic and

1.88 Ga porphyry-like Au mineralization (deeper emplaced granite)

granites, ies )

1.96 Ga epithermal Au-Ag-Cu-Pb-Zn low-sulfidation (adularia-sericite) (domes of hyolites)

IexmEEQCe0e®

Undifferenciated porphyry systems or stockworks (Au or base metals) (alkalic and calc-alkaline porphyries )




Tipos de depositos
epitermais no magmatismo
de arcos e de rifts:
diferencas fundamentais
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Formation of advanced argillic alteration

Ignimbrite

Porphyry stock

v V_'*;V'\
y H2SO4, HCI
\ V.

pH <1

HCI, SO2, CO2,

Hypogene

H2S

 hypogene alteration

4 SO2 + 4 H20 =>
3 H2SO4 + H2S

H20, NaCl,
S02, HCI, CO2, H2S, ...
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Einaudi, Hedenquist and Inan, 2003

Sulfidation-state
evolution, and
tectonic setting
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Vulcdes em Vénus

Clima e paleoclima
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Natural hazards

Monte Rainier (Seattle, USA)

Evolucao Crustal, Tectonieg@;*Metalogénese

10



erupting):

gue INGICMENGES

BURGEVEera entrar em erupcao no futHigs)

sem evidéncias
geologicas de que entrara em erupcao
novamente (sem erupcoessha pelo menos
10.000 anos)
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http://grius.si.edu/explore-science/jump/when-volcanoes-erupt

Turrialba, Costa Rica

M.

t“
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http://www.vulkaner.no/v/vSEsEisE RNl
ISOER(IELY)

Vulcoes intermitentes

https://pacific.epeak.in/2019/08/08/surprise-mount-
asama-eruption-sends-authorities-scrambling-to-get-
Mount Asama (Japan) word-to-visitors-and-residents/

Arenal, Costa Rica
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onte Fujiyama (Japéo)

Mt. Shasta, CA

sleeping&client=firef
IHtgKDOAhVJIESAKHY50CG0Q_AUICCgB&L 1431&bih=889#imgrc=A3vZecFWR3IdCM%3A
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Mehetia, Polinésia Francesa

E o
DR

http://www.teara.govt.nz/en/photograph/868 Z/exti

Agathla Peak in Monument Valley Arizona ’ < Snowdon, Gwynedd (England)
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Nova Zelandia
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S S

Siebert L, Simkin T (2002-). Volcanoes of the World: an lllustrated Catalog-of Holocene Volcanoes and their
Eruptions. Smithsonian Institution, Global Volcanism Program:Digital Information Series, GVP-3,
(http://ww.volcano.si.edu/world/).

— O magma e menos dense
ele se movimentaparay

™ ~movjm_é’n glE*t0 magma, espe
PIGIIRBIEEET (granitos e gabros)

SSSEURECIOTITCE pode f o

gases pelo alivio da pressao, tornando o-magma
menos denso e com maior pressao

— Proximo da superficie o gasi#forma bolhas'no magma,
podendo resultar em atividades.explosivas
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a a resisténcia ao

. o
fluxo. Quanto malor,%dlflcn OfiIXGx
S 3

Mel — mais viscoso Oleo de oliva— menos viscoso

Silica Tetrahedra
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Alta viscosidade

Polimerizagéo

® Network-forming ion
@ Network-modifying ion
O Bridging oxygen ion
© Nonbridging oxygen ion

a polimerizacao
a polimerizacao

Os volateis, dentre eles 0 OH-, sdo os principals
principais compostos que inibem a
polimerizacdo de um magma sao.

31/08/2020
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* Todos os MAOHIES ‘c,@ntém 1 a 9% de
gases dissolvidGSHprEdominantemente
CO, e H,0. '

. Aerial bombs
Crater |

Buried dome
Fissure flows

% Flank
eruption

21
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explosivaiimportante

* Produzidos pelo resfriamento e moyvimentacdo de
magmas geralmente com pouco contetdo de volateis

= H,07CO,, S,:S@=H.S, Cl, HF, etc

22



predominantemente
derrames eSPESSOSIVE

Riolitos
. 0usifERE

de cores escuras
 Basaltos e andesitos

Basaltic Andesitic Rhyolitic

[ A,O; [E]MgO + CaO FeO + FeosO3 [ |NagO + KO [_]All other solid

components

31/08/2020
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RIOLITO RIODACITO = DACITO «ANDESITO ' BASALTO ' PERIDOTITO @ TINGUAITO TRAQUITO

Si0, 7540 7051 | 6345 | 5425 4946 39,06 59,49 63,02
ALO, 1288 1436 1499 = 1946 14,74 3,36 19,56 16,73
Fe,0, 1,30 033 1,21 3,16 2,45 277 2,20 2,00
FeO 0,78 1,95 5,18 427 9,10 5,93 234 3,15
MgO 0,20 1,08 2,81 2,75 6,30 32,94 0,09 0,49
CaO | 0,36 2,98 4,40 5,81 12,01 2,43 0,85 2,32
Na,O =275 317 318 3,56 2,65 0,12 8,68 4,74
K,O 480 3,15 2,88 0,62 0,55 0,08 5,29 5,79
TiO, 012 1,20 1,12 1,82 1,48 051 0,09 0,35
P,0. 017 0,12 0,15 021 0,03 0,26 0,04 0,10
MnO = 0,01 0,01 0,02 0,10 0,07 0,77 0,01 0,09
H,0 1,02 1,18 041 2,19 0,13 8,38 1,36 0,73
cro, | - : : : : 0,24 : :

SSIFICAGAC

" ' e ! —_—
E definida em funCEBIERTERMIEGEORED S0l Uta e relativaidosiminerais,
PELERGGEEIICOnSideradas:

Faneriricas muito grossas até médias, podendo
ROCHAS PLUTONICAS ser equigranulares, inequigranulares ou
OU ABISSAIS porfiriticas
Tem granulacdes intermediarias entre 0s tipos
ROCHAS SUB-VULCANICAS acima e abaixo. Podem ter vidro vulcanico, mas
OU HIPOABISSAIS em pequenas quantidades.

Afaniticas ou faneriticas muito finas,
comumente com vidro vulcanico em pequena
ROCHAS VULCANICAS guantidade (podendo ser abundante em algumas
rochas). Se for porfiritica, estes critérios
aplicam-se para a matriz da rocha.

COMPOSICAO ROCHA
QUIMICA PLUTONICA SUB-VULCANICA VULCANICA
Granitica Granito Aplito Riolito
Granodioritica Granodiorito Dacito sub-vulcanico Dacito
Dioritica Diorito Andesito sub-vulcanico Andesito
Basaltica Gabro Diabasio Basalto
Ultrabasica Peridotito Picrito
Sienitica com nefelina Nefelina sienito Nefelina sienito sub- Fonolito
vulcanico

Sienitica Sienito Sienito sub-vulcanico Traquito

24



Texture Composition
Felsic Intermediate Mafic
{Granitic) {Andesitic) (Basaltic)
Phaneritic
{course-grained)
Diorite
Aphanitic

(fine-grained)

Porphyritic

Andesite

Granite porphyry Andesite porphyry Basalt porphyry

Copyright © 2009 Pearson Prentice Hall, Inc.

31/08/2020

25



it Felsic Intermediate
Composition (Granitic) (Andesitic)
Rock types Granite/Rhyolite Diorite/Andesite
100
80>~
Plagioclase
feldspar
Percent 90 Potassium
by feldspar
volume
40
‘ Olivine
| | 20
§
\:75% Increasing silica (SiOz) 40% |
~_ Increasing potassium and sodium |
increasingron, magnesium and caleum 1 —1)>
Temperature at which melting begins 1200°C >

Copyright © 2009 Pearson Prentice Hall, Inc.

A. Fine-grained

» 18

B. Coarse-grained D. Prphyritic

Copyright © 2008 Pearson Prentice Hall, Inc.
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(a) The rock must contain a total of
at least 10% of the minerals:
Q - quartz
A - alkali feldspar
P - plagioclase
F - a feldspathoid
Which are then normalized to 100%

Quartz-rich
Granitoid

Granite

Classificacao

Ldas Rochas s o 2Dt
Plutom mars / /"z / o \M°31":55"‘5\\D.m,em,

\{\Fold) beaﬂ:;\ (Foid)-bearing /(Fold)~beav|n(y

(Fond) bearing

A " Diorite/Gabbro
(Fond)-beanng
Alkali Fs. Syenite
Phaneritic igneous rocks:
Phaneritic rocks with more
than 10% (quartz + feldspar
+ feldspathoids). After
IUGS.
Q
das Rochas y b
\Vulcanicas e e
20 20
Trachyte Latite AndesltelBasalt >
N 3 P
\ (fon_:lj_)amgg (fougzitl;eanng Afnold) bearing /

Phonolite Tephrite

(Foid)ites

After IUGS.
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See text for
varieties

A chemical classification of volcanics based on total alkalis vS: silica. After Le Maitre (2002) . Igneous

with > 12% MgO

Phonolite

Tephri-
phonolite

Trachyte
(Q<20)
(Foid)ite Trachydacite
(@>20)

'i:ephrite Rhyolite
(o< 10%)
: Basanite

H (o> 10%)

n Dacite

L I 2 T U A
37 41 45 49 53 57
ULTRABASIC 4 BASIC s2 INTERMEDIATE
" wi% Sio,

Further subdivisions
of shaded fields

Na,0-202K0
Na,0-20<K0

Rocks: A Classification and Glossary of Terms. Cambridge University Press.

Rochas s

P

-~
A

Intermediaria
Andesito
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Riolito porfiritico

 Andesito poffiritico

S

Basalto porfiritico

—Tqu“SoIdado (V\/:e_lq_e

-

Ufo ‘Bandado com fiamme

o

(Banded tuff)
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— Vesiculas na lava
— Magma felsico

— Vesiculas com zeolitas
— Vesiculas maiores e alongadas
no topo do derrame
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Copyright © 2009 Pearson Prentice Hall, Inc.
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N e Mbunt_St.',I:Iveflejn_F” i !
| May 18,1980 Ash "
| Fallout Distribution

() within the U'S. "5

~ 4
'\L {
I 2 to 5 inches

[ 1/2 to 2 inches
[ Trace to 1/2 inch

*USGS
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ebly.com/five-cool-ancient-
places.html

https://www.google.com.br/search?g=volcanoes+dead&

client=firefox-

b&biw=1431&bih=889&source=Inms&tbm=isch&sa=Xé&

ved=0ahUKEwiJvinBgaDOAhUDH5AKHY]DCeQQ_AUI
.,BigB#img —hZoUgTiplsQ-WMY%3A
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